Gene transfer of extracellular superoxide dismutase to atherosclerotic mice.
Clinical and epidemiological studies have provided circumstantial evidence that oxidized low-density lipoprotein (LDL) and antioxidants are involved in the pathogenesis of atherosclerosis. Superoxide dismutases (SODs) have been shown in vitro to protect LDL from deleterious effects of superoxide anions. In the present study, we have used adenoviral gene transfer to determine effect of extracellular SOD (EC-SOD) on atherogenesis in LDL receptor -/- mice. Intravenous administration of EC-SOD adenovirus (2 x 10(9) plaque forming units) into tail vein targeted transgene mainly to liver and induced a 3.5- to sevenfold increase in plasma total SOD activity. EC-SOD was secreted into circulation for 2-3 weeks mostly in a truncated B-form, suggesting that endogenous proteolytic mechanisms control the level and distribution of the enzyme. Therapeutic potential was determined by measuring plasma resistance against copper oxidation and analyzing atherosclerotic lesion areas in aortas of LDL receptor -/- mice. Mice were kept on a cholesterol diet for 10 weeks before gene transfer and 3 or 6 weeks after the gene transfer. Results showed a tendency for a reduction in the overall lesion area after EC-SOD gene transfer as compared with LacZ transduced control mice, but the difference did not reach statistical significance. It is concluded that short-term overexpression of EC-SOD in vivo does not affect atherogenesis in LDL receptor -/- mice.